###### Strengths and limitations of this study

-   Large population-based sample using administrative database with near complete capture of all opioid and benzodiazepine receptor modulator dispensations occurring in the community.

-   Analysis included prevalence of concurrency among subgroups of patient characteristics including daily oral morphine equivalents, opioid dependence treatment, duration of opioid use and number of unique providers.

-   This study assumed that patients took their medications as prescribed and captured in the database. This has never been validated.

-   This study assumed that days supply was entered correctly by pharmacies when calculating oral morphine equivalents and daily defined doses. This has never been validated.

-   Information on the indication for concurrent prescribing was not available from the administrative database.

Introduction {#s1}
============

Canada has among the highest rates of opioid prescribing in the world and since 1980, the volume of opioids sold to hospitals and pharmacies has increased by 3000% despite increasing recognition of the significant prescribing risks associated with such practices, including fatal overdoses, dependency, motor vehicle collisions and falls and fractures among the elderly.[@R1] Individuals older than 65 are especially prone to the consequences of opioids, with this group accounting for 63% of unintentional opioid poisonings and having the highest rate of opioid poisoning hospitalisations.[@R3] A similar picture exists for benzodiazepines and Z-drugs (zopiclone and zolpidem), collectively known as benzodiazepine receptor modulators because of their effects on γ-aminobutyric acid receptors.[@R5] Benzodiazepine receptor modulators are one of the most widely prescribed psychotropic compounds for anxiety disorders and insomnia.[@R7] Canadian clinical practice guidelines for the management of anxiety disorders and insomnia suggest that benzodiazepine receptor modulator treatment is appropriate for short-term use in adults (aged 20to 64) and in some cases as second-line treatment.[@R8] Use of benzodiazepine receptor modulators outside of these recommendations is considered 'potentially inappropriate' given the potential for adverse effects, especially in those over 65.[@R7] For example, the risk of motor vehicle accidents, falls and hip fractures leading to hospitalisation and death can more than double in older adults taking benzodiazepines.[@R11] A 2006 study in British Columbia found that 3.5% of the population were considered 'long-term' users of benzodiazepines and 47% were over the age of 65.[@R12] Furthermore, a recent study reported that 10% of Albertans in 2015 received a benzodiazepine with the prevalence of use increasing with age.[@R13]

Given the similar concerns with prescribing and associated adverse outcomes, concurrent use of opioids and benzodiazepine receptor modulators is strongly discouraged for most patients.[@R1] Other studies have evaluated the characteristics of concurrent use. One American study found that concurrency was more common in chronic opioid users, women and the elderly.[@R16] However, this study did not stratify concurrent use by daily oral morphine equivalents. Two other studies using data from the USA further described a rising trend in concurrent use of opioids and benzodiazepine receptor modulators.[@R17] No studies were found that used Canadian data. There are no specific clinical guidelines on indications for concurrent use of these medications and in fact, expert perspectives warn that opioids and benzodiazepines should very rarely be prescribed together.[@R1] Furthermore, studies and safe medication use guidelines have identified concurrent use of these medications as a risk factor for fatal opioid overdose.[@R3] In Canada, national and provincial initiatives have aimed at reducing inappropriate opioid and benzodiazepine prescribing, as well as decreasing the potential for harm.[@R1]

Alberta has implemented procedures around the individual prescribing of opioids and benzodiazepine receptor modulators. Both of these medication classes have been actively monitored in Alberta since 1986 through the Triplicate Prescription Program (TPP), a prescription drug monitoring programme in which prescribers must register with in order to prescribe a TPP medication. However, previous literature suggests that benzodiazepine receptor modulators and opioids cannot be targeted by safe use policies in isolation.[@R20] There is very little published data on concurrent use, and none in Alberta, Canada. Thus, the objective of this study is to expand our understanding of concurrent use of opioids and benzodiazepine receptor modulators by characterising the prevalence of concurrent use among opioid users using administrative data from the province of Alberta in 2017.

Methods {#s2}
=======

Study population {#s2-1}
----------------

This study included all individuals in Alberta with at least one dispensation record from community pharmacies for an opioid between 1 January, 2017, to 31 December, 2017.

Data sources {#s2-2}
------------

Data from Alberta Netcare's Pharmaceutical Information Network (PIN) was used for this study. PIN data includes \>95% of all dispensations from community pharmacies in Alberta irrespective of insurance coverage, thus providing comprehensive data on all medication dispensations (from all prescriber types) occurring in the province outside of the hospital setting.[@R21] Information on dispensed medication (drug identification number, dispense date, days supply, quantity, strength, name, directions), patient (age, sex, unique patient identifier) and prescriber (type and license number) was available. The validity of the days supply variable for each dispensation was evaluated to ensure it fell within a plausible clinical range based on the defined daily dose for a single dispensation; less than 0.01% of the days supply values were deemed to be outside of this range and a new days supply was imputed based on an individual's historical average for a particular ingredient. All unique identifiers (patient, prescriber) were anonymised for the purposes of this analysis which was approved by the health ethics research board at the University of Alberta (\#Pro00083807).

Study measures {#s2-3}
--------------

All opioid and benzodiazepine receptor modulator dispensations were retrieved from PIN for 2017. An opioid user was defined as anyone who received at least one dispensation for an opioid. Patient characteristics considered in other studies,[@R16] as well as any additional clinically relevant characteristics available in the administrative databases were examined to identify factors associated with concurrent use. Chronic opioid use was defined as total opioid days greater than 90, as others have,[@R1] or more than 10 opioid dispensations in 1 year. An opioid dependence treatment (ODT) user was anyone that was dispensed a prescription for methadone or buprenorphine/naloxone. Postal codes (forward sortation index) were used to categorise individuals as rural/urban and into income categories (\<50 k, 50 to 75 k, 75 to 100 k, 100 to 125 k, \>125 k). Average daily oral morphine equivalents (OME's) and number of daily defined doses (DDDs) were calculated for all opioids and benzodiazepine receptor modulators, respectively, using the conversion factors specified by the TPP.[@R22] Methadone and buprenorphine were excluded from OME specific analyses. We used daily OME thresholds of \<50, 50 to 90 and \>90 as categories in our analyses since these are clinically accepted in the guidelines for determining the risk/benefit profile when prescribing opioids for pain.[@R14]

The key variable of interest was whether an opioid user also used a benzodiazepine receptor modulator concurrently in 2017. Although we were not able to directly observe utilisation of these medications by individuals, we considered 'use' as any day on which an individual had a supply of medication on hand based on the date and days supply of each dispensation. Using the dispensation information from PIN, we generated binary variables for each day of the year to indicate if it was 'covered' by an opioid or benzodiazepine receptor modulator. Beginning on the dispensation day, each day was categorised as covered until the end of the days supplied. For each patient, a day was categorised as concurrent if it was covered by both an opioid and benzodiazepine receptor modulator. We then calculated the number of days, both cumulative and consecutive, that were categorised as concurrent. For example, if a patient received a 30-day opioid dispensation on January 1^st^ and a 20-day benzodiazepine receptor modulator dispensation on January 20^th^, this would be quantified as 11 days of concurrent use. In our main analyses, concurrency was defined as having one or more days categorised as concurrent.

Statistical analyses {#s2-4}
--------------------

We conducted a descriptive analysis to examine the characteristics of concurrent use of opioids and benzodiazepine receptor modulators. All summary statistics were calculated using the denominator of total population of opioid users in Alberta for 2017.

The measure of interest was prevalence of concurrent use by age, sex, average daily OME thresholds (\<50, 50 to 90, \>90), duration of opioid use (chronic (as defined previously) vs intermittent), ODT, rural versus urban residence, number of unique providers, median annual household income thresholds and number of DDD's of benzodiazepine receptor modulators. Analyses were also stratified by the total days of cumulative concurrency (1 to 7, 8 to 30, 31 to 90, \>90) and consecutive days of concurrency (1 to 7, 8 to 30, 31 to 60, 61 to 90, \>90). We used X^2^ tests of independence to compare prevalence proportions between the different groups in the above-named characteristics. All analyses were performed using STATA/MP 13.1 (StataCorp, College Station, Texas).

Patient and public involvement {#s2-5}
------------------------------

This research was done without patient involvement. Patients were not invited to comment on the study design and were not consulted to develop patient relevant outcomes or interpret the results. Patients were not invited to contribute to the writing or editing of this document for readability or accuracy. There are no plans to disseminate the results of the research to study participants.

Results {#s3}
=======

There were 547 709 Albertans who received at least one dispensation for an opioid and qualified as an opioid user ([figure 1](#F1){ref-type="fig"}). Females represented 53% (n=292 396) of opioid users, 18% (n=98 083) were over the age of 65 and the majority of patients were from urban areas (84%) ([table 1](#T1){ref-type="table"}). Overall, 20% (n=108 604) of opioid users were considered chronic users and ODT patients represented 1.7% (n=9139) of opioid users. When methadone and buprenorphine were excluded, 88% (n=468 863), 9.5% (n=51 033) and 2.8% (n=14 933) represented those in the \<50, 50 to 90 and \>90 OME categories, respectively. A substantial number of patients received opioids from three or more pharmacies (7%) or from three or more prescribers (16%).

![Patient flow diagram of denominator used for analyses. OME, oral morphine equivalent.](bmjopen-2019-030858f01){#F1}

###### 

Summary statistics of prevalence of concurrency\* among opioid users and possible high-risk markers.

  Characteristic (among opioid users)   N (%)            Prevalence of concurrency within characteristic. Percent (n)†   Prevalence of concurrency among all opioid users. Percent (n=547 709)   Percent of concurrent users (n)
  ------------------------------------- ---------------- --------------------------------------------------------------- ----------------------------------------------------------------------- ---------------------------------
  Opioid users                          547 709 (100)    17.6 (96 581)‡                                                  \-\--                                                                   \-\--
  Gender                                                                                                                                                                                         
   Male                                 255 293 (46.6)   14.9 (37 955)                                                   6.9                                                                     39.3 (37 955)
   Female                               292 396 (53.4)   20.0 (58 620)                                                   10.7                                                                    60.7 (58 620)
  Average daily OME§                                                                                                                                                                             
   \<50                                 468 863 (87.7)   15.7 (73 411)                                                   13.7                                                                    80.2 (73 411)
   50-90                                51 033 (9.5)     22.1 (11 287)                                                   2.1                                                                     12.3 (11 287)
   \>90                                 14 933 (2.8)     46.2 (6899)                                                     1.3                                                                     7.5 (6899)
  Duration of opioid use¶                                                                                                                                                                        
   Chronic                              108 604 (19.8)   47.1 (51 214)                                                   9.4                                                                     53.0 (51 214)
   Intermittent                         439 105 (80.2)   10.3 (45 367)                                                   8.3                                                                     47.0 (45 367)
   ODT                                  9139 (1.7)       37.2 (3401)                                                     0.62                                                                    3.5 (3401)
   Not on ODT                           538 570 (98.3)   17.3 (93 180)                                                   17.1                                                                    96.5 (93 180)
  Postal code zone                                                                                                                                                                               
   Rural                                85 666 (15.6)    22.0 (18 809)                                                   3.4                                                                     19.5 (18 809)
   Urban                                462 043 (84.4)   16.8 (77 772)                                                   14.2                                                                    80.5 (77 772)
  Median household income (x1000)                                                                                                                                                                
   \<50                                 107 240 (19.6)   23.1 (24 781)                                                   4.5                                                                     25.7 (24 781)
   50-75                                261 354 (47.2)   17.9 (46 725)                                                   8.5                                                                     48.4 (46 725)
   75-100                               151 352 (27.6)   14.2 (21 496)                                                   3.9                                                                     22.3 (21 496)
   100-125                              27 314 (5.0)     12.9 (3514)                                                     0.6                                                                     3.6 (3514)
   \>125                                448 (0.08)       14.5 (65)                                                       0.01                                                                    0.07 (65)
  \# of unique dispensing pharmacies                                                                                                                                                             
   1                                    426 557 (77.9)   12.0 (51 413)                                                   9.4                                                                     53.2 (51 413)
   2                                    82 048 (15.0)    31.1 (25 550)                                                   4.7                                                                     26.4 (25 550)
   3                                    23 155 (4.2)     45.3 (10 482)                                                   1.9                                                                     11.0 (10 482)
   4                                    8260 (1.5)       53.1 (4387)                                                     0.8                                                                     4.5 (4387)
   5+                                   7689 (1.4)       61.8 (4749)                                                     0.88                                                                    4.9 (4749)
  \# of unique prescribers                                                                                                                                                                       
   1                                    352 596 (64.4)   7.1 (25 158)                                                    4.6                                                                     26.0 (25 158)
   2                                    107 347 (19.6)   25.9 (27 805)                                                   5.1                                                                     28.8 (27 805)
   3                                    42 656 (7.8)     42.2 (17 990)                                                   3.3                                                                     18.6 (17 990)
   4                                    20 126 (3.7)     50.5 (10 163)                                                   1.9                                                                     10.5 (10 163)
   5+                                   24 984 (4.6)     61.9 (15 465)                                                   2.8                                                                     16.0 (15 465)
  Age                                                                                                                                                                                            
   0-17                                 20 366 (3.7)     1.5 (307)                                                       0.06                                                                    0.3 (307)
   18-65                                429 259 (78.4)   16.3 (70 000)                                                   12.8                                                                    72.5 (70 000)
   \>65                                 98 083 (17.9)    26.8 (26 274)                                                   4.8                                                                     27.2 (26 274)
  Number of benzodiazepine DDD's                                                                                                                                                                 
   0-1                                  94 192 (71.3)    67.4 (63 531)                                                   11.6                                                                    65.8 (63 531)
   1-2                                  30 423 (23.0)    86.7 (26 370)                                                   4.8                                                                     27.3 (26 370)
   2-3                                  4761 (3.6)       89.1 (4243)                                                     0.77                                                                    4.4 (4243)
   \>3                                  2780 (2.1)       87.7 (2437)                                                     0.44                                                                    2.5 (2437)

\*Concurrency is defined as one or more days of overlap between an opioid and benzodiazepine receptor modulator.

†P value for X^2^ test of independence (difference between prevalence of concurrency between groups within characteristic) \<0.001 for all characteristics.

‡95% CI for prevalence of concurrency=17.5 to 17.7.

§Methadone and buprenorphine patients were excluded.

¶Chronic opioid users were defined by having at least 90 days of cumulative opioid use or at least 10 opioid prescriptions in the year. This includes ODT patients.

DDD, daily defined doses; ODT, opioid dependence treatment; OME, oral morphine equivalent.

Among the 547 709 opioid users, 24% (n=132 156) received a benzodiazepine receptor modulator and 17.6% (n=96 581) had at least 1 day of concurrent use of an opioid and a benzodiazepine receptor modulator during 2017. The mean total days of concurrency over the entire year was 98 (SD=114) days (median of 37 (IQR 10 to 171)). Among patients with concurrent use, a substantial number had high durations of concurrent use during the year; 53% had over 30 days of concurrency and 36% had over 90 days of concurrency ([table 2](#T2){ref-type="table"}). When we examined the duration of consecutive days of concurrency, the mean longest duration was 45 (SD=60) with a median of 24 days (IQR 8 to 59). Most concurrent patients (64%) had concurrent use for less than 30 consecutive days ([table 2](#T2){ref-type="table"}).

###### 

Characteristics of concurrent use (n=96 581)

  Characteristic                                \%
  --------------------------------------------- ----------------
  Total days of cumulative concurrency          
  Mean (SD)\*                                   **98 (114)\***
   1--7                                         **21**
   8--30                                        **26**
   31--90                                       **17**
   \>90                                         **36**
  Longest Duration of consecutive concurrency   
  Mean (SD)\*                                   **45 (60)\***
   1--7                                         **24**
   8--30                                        **40**
   31--60                                       **13**
   61--90                                       **8**
   \>90                                         **14**

\*Days.

Differences in concurrency were noted based on sex, urban/rural status and median household incomes, with the prevalence of concurrency being highest among the lowest incomes, as well as a strong trend in age ([table 1](#T1){ref-type="table"}, [figure 2](#F2){ref-type="fig"}). Indeed, \<2% of all opioid users under the age of 20 used a benzodiazepine receptor modulator concurrently relative to nearly 30% of those over the age of 65. The highest concurrence was observed in the highest age groups, who are also most at risk of severe adverse events ([table 3](#T3){ref-type="table"}). Concurrency was more common in chronic opioid users compared with intermittent users ([table 1](#T1){ref-type="table"}). Similarly, chronic opioid users had a higher number of concurrent days in the year compared with intermittent users ([table 4](#T4){ref-type="table"}).

![Prevalence of concurrency by age group among all opioid users in 2017 (n=547 708).](bmjopen-2019-030858f02){#F2}

![Prevalence of concurrency by total days of concurrency and average daily OME category in 2017 (n=91 597). OME, oral morphine equivalent.](bmjopen-2019-030858f03){#F3}

![Per cent distribution of average daily OME categories within categories of total cumulative days of concurrent use (n=91 597). OME, oral morphine equivalent.](bmjopen-2019-030858f04){#F4}

###### 

Prevalence of concurrency by age group and total days of concurrency among opioid users (%)

  Age group         Days of concurrency                              
  ----------------- --------------------- -------- -------- -------- ---------
  **0--** **9**     0.76                  0.06     0.06     0.12     1669
  **10--** **19**   1.4                   0.4      0.1      0.1      30 551
  **20--** **29**   3                     2        1        2        68 710
  **30--** **39**   3                     3        2        4        92 549
  **40--** **49**   4                     4        3        7        93 387
  **50--** **59**   4                     6        3        9        107 917
  **60--** **69**   4                     6        4        10       83 267
  **70--** **79**   5                     7        5        10       43 973
  **80--** **89**   6                     9        6        9        21 029
  **\>** **90**     8                     8        5        9        4656
  **Total (n=**)    20 503                25 614   15 940   34 524   547 708

###### 

Prevalence of concurrency by category of opioid use and total days of concurrency. (P value\<0.001)

  Days of cumulative concurrency   \% intermittent users (n=439 105)   \% chronic users (n=108 604)
  -------------------------------- ----------------------------------- ------------------------------
  1--7                             4.1 (18 163)                        2.2 (2340)
  8--30                            4.5 (19 712)                        5.4 (5902)
  31--90                           1.7 (7492)                          7.8 (8448)
  \>90                             0 (0)                               31.8 (34 524)

Characteristics associated with potentially inappropriate use of opioids (eg, older age, high OME's, multiple providers) had substantially higher concurrent benzodiazepine receptor modulator use ([figures 2--4](#F2 F3 F4){ref-type="fig"}, [table 1](#T1){ref-type="table"}). Although the absolute number of patients using an average daily OME \>90 was low (2.8% of opioid users), 46% had concurrent use with a benzodiazepine receptor modulator. Among concurrent users in the \>90 OME category, 58.8% had concurrent use \>90 days ([figure 3](#F3){ref-type="fig"}) and 12.8% of those with \>90 days of concurrent use were also taking \>90 OME per day ([figure 4](#F4){ref-type="fig"}).

There were also clear trends with respect to providers. As the number of unique providers increased, so too did the prevalence of concurrency. Although the absolute numbers were low (\<5%), the opioid users that visited more than five pharmacies or prescribers in 2017 both had a prevalence of concurrency of 62% ([table 1](#T1){ref-type="table"}). Opioid users who received a benzodiazepine receptor modulator, either concurrently or not, visited more providers compared with those who received only an opioid or benzodiazepine receptor modulator ([figure 5](#F5){ref-type="fig"}). Interestingly, among concurrent users, 78% (n=74 882) received an opioid and benzodiazepine receptor modulator from the same prescriber and 94% (n=90 561) from the same pharmacy. Moreover, 58% of concurrent users (n=56 098) received an opioid and benzodiazepine receptor modulator on the same day from the same prescriber while 64% (n=61 715) received an opioid and benzodiazepine receptor modulator from the same pharmacy on the same day.

![Distribution (percentage) of patient categories by number of unique providers.](bmjopen-2019-030858f05){#F5}

The trend between number of DDD's of benzodiazepine receptor modulators and concurrency is similar to that with average daily OME's. Most of the opioid patients concurrently used a benzodiazepine receptor modulator at the lowest number of DDD's (66%). However, around 88% of those using \>2 to 3 times the DDD were concurrent users ([table 1](#T1){ref-type="table"}).

Interpretation {#s4}
==============

Many reputable clinical resources indicate that benzodiazepine receptor modulators should not be combined with opioids, yet this study showed that nearly 20% of patients using an opioid did so in combination with a benzodiazepine receptor modulator in Alberta.[@R1] Those on \>90 mg OME had the highest prevalence of concurrency when compared with lower doses. Moreover, among concurrent users, total days of concurrency was high with about half of these patients using opioids and benzodiazepine receptor modulators at the same time for more than 30 days. Perhaps not so surprising is the high prevalence of concurrency in those with a greater number of distinct prescribers. In addition, our observation of a higher prevalence of concurrency in chronic opioid users compared with intermittent users was expected since prolonged opioid use provided more opportunities for concurrent use. These results should be concerning to clinicians and policymakers because the potential for adverse outcomes associated with opioid use is greatly increased since a significant proportion of opioid fatalities involve benzodiazepine receptor modulators.[@R3]

Our observation that concurrent use of a benzodiazepine receptor modulator occurred in 20% to 25% of opioid users was similar to the recent Vozoris study using data from the USA.[@R18] While both studies also found a higher prevalence of concurrency in females than males, this difference was not significant after adjusting for covariates in the Vozoris study. One reason for this discrepancy may be the underlying patterns of benzodiazepine receptor modulator use; in Canada, these drugs are used more frequently in females than males.[@R24] Our observations that concurrency increased with age and was prevalent in nearly 30% of opioid users \>65 years of age contrasts with previous studies. For example, Vozoris reported a trend towards decreased concurrency among patients 60 years and older,[@R18] and Hwang and colleagues reported concurrency in \<20% of elderly patients.[@R16] Possible reasons for the discrepancy in age-related trends include differences in study methodology (survey data vs administrative data), study population (increasing use of benzodiazepine receptor modulators among the elderly in Canada and Alberta[@R24]), our inclusion of Z-drugs to identify benzodiazepine receptor modulators and prescriber perception of safety of Z-drugs over benzodiazepines.[@R27] Regardless, the high prevalence of concurrent use among those over 65 is especially concerning because they are at high-risk for adverse clinical outcomes. Indeed, many clinical guidelines advise against prescribing benzodiazepines in most seniors, let alone in combination with an opioid.[@R28] Furthermore, patients aged 65 and older consistently have the highest rates of hospitalisation due to opioid poisoning.[@R4]

To date, we are unaware of other studies that have suggested those taking very high daily doses of opioids (\>90 OME per day) also have high concurrency rates. Irrespective of the reason for concurrent use (ie, opioid use disorder and doctor shopping or when used for more appropriate indications) the evidence suggests that high dose opioid users have up to five times the risk of overdose and those above 100 OME have a much higher risk of fatal over dose.[@R14] Combining opioids and benzodiazepine receptor modulators in these groups could certainly contribute to further adverse outcomes already at high rates.

Although concurrent use of opioids and benzodiazepine receptor modulators is often deemed clinically inappropriate, beyond substance use disorder situations, one has to question why the observed prevalence is so high despite the numerous efforts across the country, and in Alberta, to mitigate this high-risk prescribing. In the groups with the highest concurrent use (females, ODT patients, chronic and high dose opioid users, elderly, etc), most, if not all, are known to have a higher prevalence of conditions related to pain and mental health.[@R31] Our results showed that 78% of concurrent users received both medications from the same prescriber and 94% from the same pharmacy with over half receiving these drugs on the same day. There is an opportunity here to educate providers about the risks of concurrent use and to verify if concurrent use is truly appropriate. Furthermore, treatment emphasis in chronic pain and mental health patients is changing where opioids and benzodiazepines are no longer first-line treatment options and where integrated and multidisciplinary treatments are preferred.[@R34] Connecting patients with these preferred treatment modalities is often difficult because of cost and time and often opioids and/or benzodiazepines are used to address the unmet needs of patients.

The strengths of our study included the large population-based sample with near complete capture of all opioid and benzodiazepine receptor modulator dispensations occurring in community pharmacies within the province. Pharmacies in Alberta are mandated by the College of Pharmacy to ensure accurate prescription records such that use of PIN data can accurately capture most, if not all, of the opioid and benzodiazepine receptor modulator dispensations and the information provided with each of these dispensations. Another strength is that our analyses included average daily OME's when characterising concurrent use, something that we have not seen in other studies. There are, however, some limitations in our study. First, we are assuming that patients took their medications as dispensed. Medication adherence in opioid users is a challenging issue.[@R35] We assumed that days supply was entered correctly by pharmacies when calculating our OME and DDD values, however no validation of the PIN days supply field has been completed to date. Second, our study was limited to descriptive analyses and does not provide outcomes data from concurrent use. Clinically, there are instances where concurrent use may be considered appropriate, especially in palliative care and cancer treatment settings. Information on the indications for concurrent prescribing were not available in the PIN database used for this study.

Despite these limitations, Alberta still has an alarming prevalence of concurrent use. The opioid crisis in Alberta and Canada is being driven in part, by prescription opioids.[@R36] However, due to widespread attention to the opioid crisis, the number of opioid prescriptions and morphine milligram equivalents prescribed sharply declined in all provinces in 2016 and 2017, including Alberta.[@R37] It is clear that continued efforts are required to curb the concurrent utilisation of opioids and benzodiazepine receptor modulators in the province, and elsewhere as it is unlikely Alberta is unique in this regard. Furthermore, as increasing clinical emphasis is being placed on non-pharmacological management of chronic pain and not prescribing opioids to patients with mental-health disorders, as well as ongoing monitoring and educational campaigns, we will hopefully see a decrease in concurrent use.[@R14]
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